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0, O-LS, 3t3cttJ^y-X{t^$lS 0- 1 9 1 9CD 



[0 0 5 8] ustcti. 'j-xmnms 0-31919 
mmzitt. 'j-xm^ms o-^-s 1 9 1 9\z\ty±a^ 

[0 0 5 9] ±.m(Dmm^. ±x(Dm^^nrz^^m\z 

(Df^f^^^ 1 #WtC 6 0 mfrtytl^o 
[0 0 6 0] Z.Z.X\ S4^#0gb. D/A'S^gR2 0 

7<^\B\mmf^^mm^^o m4\zi^\.^x^t. mmo^^'S: 

±. m2\Zid\^^X-^&m<DX'i y^>^^^2 0 9. 
D/A^^[HlSS2 0 8. io^ZSX-( y^>^\B\m2 1 0 

(D^-f)^^'^nxi^^^f)^. z,n^hmm(Dm^^^T^m 
s omm-f^nx^^^o ^tz. mm(D^'A±. x 
y^\B\^2 0 9{tmm\B\mmx^^rixi^^^o ^ 

[0 0 6 1] X-f ^y5='[elg&2 0 9ti. 4*OfS-^SgLS 
0'-LS3. 1 6fi02A;^NANDIllgS (NO-Nl 
5) . iD^ZS4'::KD4XilNAND\B\m (4 i nNO- 
4inN3) ^^tSo ^fz. X^ y^\B\^2 1 OJit. 8 
^(Dim^^^S S 0-S S 3i5<kZSmnS S o-stes S 
3, r^iblS\ZN^^:^^)imTFT:i^^ZfF^^^-)VmT 

FTxmfi^'^nx^^^4r)<Dy'ra^x-f y^- (asw 

0-'ASW3) ^^t^o U^. fS-^^S$SS S 0-Se 

s s 3tcti{t-^r^s s 0-s s 3izmai^n^m^(DR 

[0 0 6 2] m4\Z^^n^^o\Z. LAT 2m^^^<D 
m^mLO. 0-L3, 3 ch, m^SSL S 0-L S 3 <h 
-f)^. ^n^tl2XtlNAND (N0-N15) \ZXtlV 
Tl^^o ZLtlib I 6mC0 2AtlNAND<Dli!if}^^. A^D 
C04A;'7NAND (4 i nNO-4 i nN3) \ZXf)\^ 

[0 0 6 3] 4->(D4Xf3NANT:>(D^1l\^. D/A^ 
^lHlS&2 0 ^\ZX1l^n^o 

[0 0 6 4] D/Am.^m^2 0Sf)^^<D^f]\t. 4^^ 
(DTi-U^X^ y9- (ASW0-'ASW3) \ZXf)^tX 

A^cDT-ruifx^ y'f-\t.. m-^«ss S O-S S 3 
^^xsmis s o-sfss s 3t^^(r)mn\z^-Dxmm 

[0 0 6 5] ±faOci:5 7S1f^;0^*^TcDLAT 2 (LA 
T2, 0'-'LAT2, 1 9 1 9) <DAm%\zmif^nX 

[0 0 6 6] 0 5i3ti. ^m^m\zxf)^n^m^(D9 

<^>^5^-V-h:^^^$tlTl.^^o LAT2S¥ (LAT 
2, 0-LAT2, 1919) tCti. 4\zy h<D^z^^ 

)mmmm)^xf}^n^. i.AT2mzxti^n^mm 
m^\t. iv-(ym?^::h\z^v^^mmm^\zm^^7L 



(6) 
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[0 0 6 7] Lso~LS3t;i. 4^<D 1 y-i >mm-r 
wm-roflBicD/A^^iH]s&2 0 8\zxij^n^:itiz 

[0 0 6 8] D/A^J^lHlSS2 0 8!cA:^$n^5=^v^ 

g:«T^n^/x-r ■v^ASW0~ASW3 (wA^'j^tl 

7±O^X-f <y5=-ASW0~ASW3tt, m^«S 
S 0~S S 3*3J:yC^»Steft^«^S S 0~S S 3 fcj; 
•pT$iJtaf$n-5o T^^-n^^T'X'f -^/g^ASWO-ASWS 

*JlBtrF^< :i<i:(cj;t3T> y-7.m^«is 0 ~S 3 tC 4 

[0 0 6 9] JJ^±<7)ii!)f^;0^^T<O L A T 2 e. 
~S 1 9 1 9 {'ttT:^-Pi^Fg|ll«EE;^^mP^tlTVi^ 
[0 0 7 0] ;iOJ;5tcLT, 1 ^-f >5i-C9lii^T F T 

cD.^ffA^fft)n-g). ^LT. jii±<Di!)fpdt^T coasts 
tifc^*«g (1 0 8 0*) \z'z>i^xnt)n. liSH (1 

#^ic6 oiHiff^^nso 

[0 0 7 1] *ji)ffi«ajT-tt. 1 mmot^m^ 1 #Pb1{c e 
oiHiff*on-5(DT, lyi^-j^mmfit. i/6o = i 

6. 7msecT*So 1 y-f >mmit. 1/6 

0/1080=15. 4 s e c t;^ci;f3, #lli^<&^ti!) 
-r^MFflti, 1/60/1080/4=3. 86Atse 

{rS*$n^#14<hLT«, 4^^U7#»)a3 0 cm2 
/VsJ^A±Ta&^o ti.TC3ll)5fi^J 2 Ttt, ;ioj;5^ci« 

[0 0 7 2] *IIM0iJ®lgiblHlg&lCj;§i:, ffiftlsIif&O 
4^<DHzr^:iiiA^X^?>(DX. X-i y'f-ls\^^(Dm 

[0 0 7 3] ;^i:*3, *|^]^0^lT'tt. D/A^j?g[i!g&CD^ 
<&fi£*<73 4^)-® 1 iLfc^&i. D/A^^mSS 

xm^$8 8 ^tC-Q^ 1 -pCDD/A^i^lH]SS<&fiJ 0 ^Tfc 
*^Jg«aj©^©^4i^^gHT«D/A^^lHlSScD 

3gctt2 4 offlt;^j:o. mW]m^(D-^iiu^mmm'i^tm 

OD/A^^lElSS^«iJO^T^75>tt> *ll]ffi0iJHIS^S 
tl^ t> CD T t/i„ 
[0 0 7 4] cfc-pT, *%HJ©¥#^^SS«*^, m* 



'5D/A^^lHl8Sg|5fit;lTU^S<h-r^t, #D/A^^ 
^U, ^=fJS-r^m/n*<Z)V-y^|g^T:^Di/m^?:JiH 

[0 0 7 5] (SlSS^iJ 2 ) 

[0 0 7 6] ^mmmx\t. mmmixm^^tcmwim^ 
[0 0 7 7] ^^mMxitmmmim^mt^&m.±\zm 

^©TFTSr^^fiKb. HSgVhU^XlHlgSiiiettlHlK^r 

^tr«jaiHi!f&i^^y u ->-y ^(ciffig-r^0ij<&a6~Bi 
9iz^r. fiis. :^mmmx\tmmm^^(Dmmm^<^ 

\z\z-z>\^^x. ^(Dr^rnxn^mm-t^i)^. ^i/juy-f h 
m(D^ofm^<D^''i hmm^m^rcTFT\z^^cM 
o s m^hmmizi^mr^ zl t^^x-^^. 

[0 0 7 8] 0 6S#M-r^o ST. ffiS^B^Wr-S 
»1Si:LT5^S«6 0 1 ^Jpffi-r-S., 
0 trfig?^tJR ^ Ji^fiK b -> U n >a« ^ffl S ' i T 

^n^^^fcia^^t: LT^e^MiT ^«;^j::^ffi2r i T 

[0 0 7 9] 6 0 2 \t.4¥mmmmmx^<o. mmmum 
m mmmk<Dmm<o^mmi^rzmm) /^^n o~7 s n 

m (ifSL<ttl 5~4 5 nm) tnc-SillCi^gi-r^o 

uii. i$.mizmi^xm^(D^mmms.<D<sm^m!&mz 
ffoctiitmmx'$>^o 

[0 0 8 0] Uid. #^sMa^MCDfigMt'I^LTMtfCD 

^mmmm(D'sm^m&mzffo:ittimmx$>^o * 
t^^m.!^x$,^c (^m) st/N (s^) 

rnhbx 1 0l8a t oms/cm3 (f^SWfCtt 
5X10l7atoms/cm3 UT. $fSL.<«2X 1 
Ol7atoms/cm3 iy.T) , O (85^) ttl. 5 X 
10l9atoms/cm3 (f^SWtCttl X 1 0 18 

a t oms/cm3 J^T. ttf^L <it5 x 1 0 a t o 
ms/cm3 jy,T) <i:;^i^ifttCgaT'5= /ilf ;^d: 5 

#)7£^«K«. SIMS mm2'A-(^>'^m) (dm^ 
iig^ ic:fe M/j>'fit TS« $ n-g) o 



(7) 
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[0 0 8 1] ±mmi^^n^rzib. :^mmmr'm^^^m 

-->i7'«, 2 0 0~4 0 OrgatCjbPl^LfcliPl^tC 1 
0 0~3 0 0 s c cmOC 1 F3 (yyitl&M) liX^ 

[0 0 8 2] tSiid, *5!^^6®»^tCj;tl«*Pl^iaS 
aOO'Cib. C 1 F3 (yyit^m) ii7.(DmS,^3 
0 0 s c cm iiLTzm-^. m 2 umm(Dfim^ (±fca 

[0 0 8 3] ^fc. #^a,Ka^M6 0 2 4'07|c^}tafe 

4¥^n^mm6 0 2C0fiS:M«MJIIS:CVDffiT^-5C<t 
C V D ffi <£rffi V i s ;i i BJtgT ^ . 

[0 0 8 4] :k\z. 4¥am^mm6 0 2(7)^ffi{tig^ 

ffo. f^^it<D^^thX\mm^^7 -I 3 0 6 5 2n 

(D^mm 2 izmmLfzt^m^m 8-73329 

[0 0 8 5] mm¥8- 7 8 3 2 9 ^ilj^glHtE^SW 
0 SSrJg^KT^o VXi'SfelSMe 0 3«M«7t;lg<£:^J!)P 
w-KB tc J; o T^^M« ^ )*^-r ^ :i i ^ 

[0 0 8 6] ^-bT, #^SMa^McD3g^{t^lrSbS-r^ 

>3-h}£{Cj;Dm^L, N i -^#11 6 0 4 ^JKfi^-r 

I- (Co) , m (Fe) , /•?^v'^A (Pd) . yjl/V 

(Ge) . (P t) . ffl (Cu) . ^ (A 

u) ^^rfflVi^^i/O^T^^ (116 (A) ) „ 

[0 0 8 7] mtz. ±tmu7tm(Dmaj:mt, i/vx 

h V X i7 Srf ijffl L fc -r ^ >ffi Affi S « 5 X-7 F - tf 

-So 

[0 0 8 8] :k\z. MUTiMcomiiaxmAmJiyfzib. 

4 5 or-emFBissoTKigmboft. ^sitfia^. 

*^#H^Sfc«®?Sg#H^+(I*5t^T5 0 0~7 0 0 
"C (f^SWtCtSS 5 0~6 5 or) ®}aST4~2 48$ 
PBl<0jP^fflS^»PX.T#^aSa^M6 0 2«,^£Sft^fT 
5. **]SS«ajT«^m#a^T5 7 OnCTl 4B$ft1(7)j!ra 



[0 0 8 9] ;i (Dm. i¥^mmmm e o 2 (Dm^^t^t- 

y'Dl^^mnal^fz^WiG 0 5*3J;C>'6 0 ex^^Lfz^ 

*^e.ffi$fee<]tc3tff b. *«6 0 1 osisffitcMLTats 
w■n^zf$.ALrz^^mme o lis^zse o 8;5ij^fig$n 

-So ^C0^afl^6 0 7*3ci:ZJ^'6 0 8Sr«|^fiM^<hP? 

^ (06 (B) ) „ 
[0 0 9 0] /<S43, ±a!Oif#F^¥ 7-130652 

ti.-/}^ii. m^±^mmzi3i^x^i^-\zmz.^(DX'i^^ 

[0 0 9 1] m^<t<Drz^(Di}ummmt)mTi'tzih. 
x^^iiiKe 0 3^i^*LT/i37-n>y^fT^^> 
SM®6 0 7*3 J: 0:6 0 sxtt^m^t^mi^m (Stt 

H) 609. 610. *5j;a^'611 ^mi$.-t^ (0 6 

(C) ) o 

[0 0 9 2] C:C1T6 0 9 «CMOS[E]SS$1t^S-r€)N 
STFTCDSttB. 6 1 0 «CMOS[E]gSSr1ffiS;-r«.P 
aTFT«ffi14B, 6 1 1 FU i'XlHlg&SrlifiR 

-r^NSTFT (llISTFT) <DiSitmX$)^o 

[0 0 9 3] SttH 6 0 9. 6 1 0. ^<kZS 6 1 1 

Me 1 2^i^mr^. 

[0 0 9 4] ^LT. i*:tC0 6 (D) t'^-r«tCtt«7t; 

m {-v'tm ^m^^tzm'm.-t^tzsfxDiim^m 

mm\t^mnm^^\z;\u^y7tm^^^^. ;\ufy 
(t =t s ^mitm o y -y u > mmt^h(D 
x&^. 

[0 0 9 5] 7it5, J\ufy7m\Z^^tfyd^\}>^Wi 

mnmm.^(Dj\u^yi\:-^m(n^mtimmtuy). 
[0 0 9 6] ^<Dfz^if.mMmx\t.z.(Diim9m.^7 o 

Or^SX-^SaTftVi, if ^ L< «8 0 0~ 1 0 0 0 
r (f^«a<)('«9 5 or) tL. ^!!LaB?FrBl« 0 . 1~6 
h r . f^aWtCtSO. 5~ 1 h r (h-r^o 

[0 0 9 7] tiio. if.mmmx\-mmnmn.'¥\zn\.x 

liftTKPg (HCl) <&0. 5~10#:«% (*|gM^JT 

sorx-. 3Q'>^(Dmm9!m^nom^^'to hcis 

S^±reSSJ!i^±i-r^<h. ^14^6 0 9. 6 1 0. t3 
J;D:6 1 1 «*BtcM/¥g^c7)IHIdi:^5^i;TLS3fcJ?) 

[0 0 9 8] ADir>7C;^$r-&ti'{t-&#)bTHC 

R^mz\t.UF. NF3. HBr. CI2. CIF3. 



BCl3< F2 . B r 2 ^OAn':r>^-g-tJft-&t)*^e, 
[0 0 9 9] CWXSfCiJV^TttSttBe 0 9> 6 1 

<fcOffittJ16 0 9. 6 1 0, iiJzUG 1 1 ^(D—'ytr)V 
0mS.lit5X 1 0 t oms/cm3 jy.TtSTfgM 

[ 0 1 0 0 ] ;^j:*3. 5xl0l7atoms/cm3tVi 

So ^^mmiE>^^u.i^i'rzTFT^mmLfzm^. ix 

1 Ol8a t oms/cmS JJCT (»SL<«5 X 1 0 17 
a t oms/cm3 £^T) T«T F T#tttC*t-rsr. 

CO 1 0 11 Sfc, ±fEJ!in^52iaircfc»3«'t4J16 0 9, 

6 10. i3j:t/6 1 1 ty^ bmmme 1 2«#STti 

[0 10 2] ®i«7c;^oy-y^'J >i^7'o-feX 

[0 10 3] ±.m/\ay>nm^izin-f^i}um 

Jaa^ML fettle, M^»H^^T9 5 O-CTlB^Wg 

[0 1 0 4] ;^!:*3, S I MS^i-W{Ccfc0fS14)i6 0 9. 
6 10, *5d;tJC6 1 1 4'{r(iy-y^'U >^/5{iairffifflb 
fe;NDy>7t:^*^, 1 X 1 0 15a t om s /c m3 ~ 1 
xio20atoms/cm3 CDjft^Ti^if-r-g) CI <!: fcW 
Ig^nTli^o Sfe, -e©^, Stt)i6 0 9. 6 1 0, 
*iJ;2>'6 1 1 <i:J!)n[^ma{CJ;oTJ^fiX$ns^^ftilMi 
©Fb^ (C 5ti©A P y >7£* Sffi (C ^3-:flT-r -5 d <t Tit S 

[0 10 5] Sfe, teOTC^tC-QV^TfeS I MS^a-W^ 

^) , o mM) , s (MM) «(,i-rnfc5x 1 0 18a 

t oms / c m3 jfejS (ASS<JtC« IxiOlSatom 
s/cm3 £iT) T"fe?)C<i:*iffiSg$nfe. 
[0 10 6] -^\Z. ^5^L;iVi7;i/'5n>:7A^i^S»t 
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fl:ffiCDMS6 13, 6 14, i3j;t/6 1 5^mfS.t^o 
nr^AM^fflViS (0 7 (A) ) . 

[0 10 7] :i(DT}Vz:z'yA^i.iiSi^t-r^^ 
mm<Di)^i:>o\z. vnM\z-7^mmifimx\^nfz^^ 

[0108] 'Jk\Z. f^fm- 7 - 1 3 5 3 1 8 ^^ISfB« 
©gW{3=fc(3iE'7Ltt«I^S^{l:M6 16, 6 1 7, iict 
tA'6 1 8, *JLtt ©l^ffilif^tli 6 1 9, 6 2 0, ^^XS 

6 2 1, h«ffi6 2 2, 6 2 3, i5J;?>'6 2 4 ^£rj^ 

(BI7 (B) ) . 
[0 10 9] II^L-TS? (B) ®t^ffi/0tf#e.nfc5, 
-iazf-i h«S6 2 2, 6 2 3, t3c};tJ^6 2 4, #7L14 
©^11K{tM6 16, 6 1 7, *5d;Z>"6 1 8^VXi7i: 
bxy-f h*eiiM6 1 2$:X->5^>y-r-5« ^LT, # 
?L14®^«^b:JIi6 16, 6 17, *3cttJ^6 1 8^^^* 
LTgl7 (C) ©tt^$f#-5„ T^tti, 0 7 (C) (C*5Vi 
T6 2 5, 6 2 6, *5j;tK6 2 7 T^^tl-SO^iBI^ 

[0 1101 iklc, -aSWtt^&M-^TS^MtlTC^®^ 

» Sfe«As (51t^) , P^Ti^tiB (Jl<D» Sfe 

[0 111] :*:|IM^»JTtt, ^M#I^J!)n<&2lH]©XS(C 
^ttTffe). S-r, 1 iHl S ®^M#l^*0 (*jl«6^JTtS 
P (U» <£ffiViS) ?:HJn)£«II8 0 k e VSSTff 

a?5il X1018atoms/cm3~ixi0l9ato 
ms/cm3 i^cS J: 5 (cgiltnTSc 

[0 112] $e.(c:, 2iHia<D^M#)*SD<&{£*pa«ffi 

1 0 ke Vg^TfrVs, n+ MJSKSrJg^rK-r-5o C<7)R# 

m.^t^. Sfe, ClC9n+^I^«, ->-|>ffiJn:*t5 0 0 
QIJ^T (»SL<«3 0 0 QJUtT) J; 5 IclSSf-T 

[0 113] jy.±coig<&ST, CM o Slags *«fi£-r 

-SN^TFTWy— XM1^6 2 8, H U-T Vfl® 6 2 
9, (gSffi^*Etl^I«t 6 3 0, ^^:^-)l'mf$.^m.6 3 1 

;^t}^^$ns. *fe, ia^TFT<£iiij«-r -SN^TFT 

CD y-Xffi« 6 3 2, K >fl® 6 3 3, i&mS.^m 

^mi$.6 3 4, ^^^^;i/j^fiXM«6 3 5Ammr^ m 

7 (D) ) . 

[0 114] 7^ci3, m7 (D) {C^fttSlTttCMOS 
lH]gS^lifiX-r S PMT F TW^glSffl NST F TOStt 

[0 1151 'AiZ. mS (A) «CS^t"J:^)lC, NMTF 
T^ffioTl/i^X h-^J^i' 6 3 6 Srl9:lt, PSSr#4--r 

[0 1 161 c:©Xg^)tffj2li©:^«iEti^JpxSi[WHII(c 



8) 



(9) 
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B (7Hd» ^ :^y^mxyt^c 

[0 117] d^bTCMOSIDS&^lt^-r^PSTF 
T©V-;^M«6 3 7, KU-f >fl«6 3 8, ffiiSS:^ 

(0 8 (A) ) . 

[0 118] ii(.±CDfiltlLTSttH*^^fi£Lfc^, ■7T 

[0119] ;^{c, mm^mm qail uT^rta^n 

B}&Lrz'<k. y-Xfl:@6 4 2, 6 4 3. *3J;0:6 4 
4. K Iz-r 6 4 5 , 6 4 6 S:J^fiXLT0 8 (B) 

[0 12 0] El 8 (B) (cs^Tt>t^.*^f#e.nfce.. w^s 

'l4«Jfl&IIM75^^;^j:^»pH^^S6iitiK6 4 7^0. 5-3 /z 

[0 12 1] 'A\z, mmmmme 4 1 ±\zm^^'S:mr 

^mX'fi^y^y^-^T.^ 6 4 8^100 nm(^iP$tC 

mi$.r^. tm. :^mmmx\t. y^-^i^vx^^ e 4 s 

[0 12 2] 6 4 S'^mtS.Ltz^. BW 

mmme 4 9 iihxmit^mm. ^itmmm. mmmm 
mm<Di,^-rn.-A^^rzit'tni(Dmmm^o. i~o. 3 

11650^120 nmcom-^izm^r^o :^m:i&m<Dm 
mzji^t. :/ ^yi7 -7 6 4 8 tmmmmiitim^ 
-r?>imxmm^mf)m^-^nx\^^^ ms (o ) o 
rm. :^mmwtm&m<Dm^&^&m(Dmx$>^rzii> 
mmmme 5 0 ^m^r^'^mmtLx i to^wshj 

[0 12 3] 'AiZ, &U±^^3 5 O'COTfc^^H^-e 

€rffl«-r^. lil±©XS^STIll-»«±{CCMOSlH] 
[0 12 4] H 9 lc5^-r=t 5 (C. ±tH<75XgtCcl; 

[0 12 5] 08 (C) CDttfigCDTi/T-^ h U 



6 5 1 iz\t. Tf^U-f 5 H^ffli^^Ac. 'Aiz. Ml^mm^m 
MT^. *tlR]a««. ;tf^X»«6 5 2, MBJ««M6 
5 3. ElRlMe 5 4<i:T;1#fiK$n^. 

[0 12 6] rm, ^mmmx'it. laipuatca. jss^i- 

[0 12 7] fii^. >PtiP]a«{c«(£:xS{cjS;CT:^7-7 

[0 12 8] 'JK\Z. ±m(DXU^mtzT^7-^ ZT-V Y-U 

i7 xS« i*f i ©-feMfl^Xg <t t3 T. 

■fr^o ^Of^. n^««®WtC?^S«!|Sf6 5 5^aAb, 

[0 12 9] Uii. :^^mWX'\t, TN 
IlLfco ^(Dfzib. l*fC0{l^« (05^-&-r) A^i'DX 

^^ofiVim) x\ m^n^)i=^mm-r^j:^izmm-^ 
ntz. 

[0 13 0] J;oT. ?KS/t^^;i/}cfl:J± 
[0 13 1] $fc. f^Si^nfc?^^/'^:^;K^)^1.|S^H 1 

0 (A) ~ (c) \zmmtLx^r, Enotc^jv^T. 

10 0 1 1 0 0 2 F U i7 XI1IS&. 

1 0 0 3 «y-X'fS^^{B!iigi()iis&. 1 0 0 4 «y-r F 

m^i^#J|g«)lH]SS. 1 0 0 5 ttftil©Di7-;/^^|Hl^-C=* 
^. 1 0 0 6 1 0 0 7«FPC (Flexible 

Print Circuit ) SS^'T'^-S. Sfc. 010 (B) «. 
^USS^'iJOjK^/N'^-JI'^SrS 1 0 (A) lC43ViT:^EPA© 

*r&i7i^e.i.fc0T*.f9. 010 (c) \t^mB<D-^m^ 
ib^tzmxsb^o 

[0 13 2] Pv-vi'dlSS 1 0 0 5«;£«MtC«TFT 

xmi$.-^n^mm^^±x^^m^. z.:ix'itmM^^ib 
ii^-7hu^:7xiHig&. mmm^trnttix^^^iM^t.^ 
mt^fztf). ^n&.^cDm^mm®^ (LCDr]>hD 

[0 13 3] 0 10 (B) (C) tCtt, 2^ 

CD sgffi «}i ^ T </ > ^ ;i t d^aiK $ n ^ . 

[0 13 4] 01 9(c. *^]!i6l?!|C9Ti7-r^y-7hiJi7 
XMJ^SSS^gBCO^^^^T,. 019(CJ;^<*:, 

[0 13 5] ZZ.X'. -4^mmm(Di^m:fjm\z^^xi^m. 



(10) 



#M¥11-167373 



^->U=i> (l/i*5i$'5Continuous Grain Silicon : CG 
[0 13 6] *^]5g^JcDf^®!;^ffitCctoT»?.tlfc#» 

[0 13 7] miiimmmo)f^^mmizmr^^M.) 
[0 13 8] :^mmm(Dmz^tnmm.ff)mm (sfc« 

(mmmm^m^mm) izj:^m.^-v^§i,\zmm.f^c 

[0 13 9] S/i. *ai^A«±i2fiLfc*^ig^J®f^SI 
J; o Tf# nfe¥##:^iii©^a!|Si#<& H R - T 

EM m^mmmmmm^^mmm) xmrnizmmLtc 
mi 9) . Acfc'L. :^mmm'pizi5^^xmmmt 

[0 14 0] idaTMaicOHR-TEM (?i5:Ji'/gt6S 

mmm^mmmm) ii\t. umizs^n.Tmm.izm.'iF^?: 

x^^^^f-o^m^ti^m^^^mt Lxmm-r^ctt^nj 
mx$>i>o m.-z>x. mmL^^m.m-t^:Ltx. 
mzisi^^m^m±<Dm^i^m^mm-r^ ;i tt^x^ 

-So 

[0 14 1] :^9^mm ^^mtzT EM^M mi 9) X 

fcmmammizmm^nfc. sfc. ^®b#, --ooy^B 
mitt^^mtz^'p(D-ftif}^'^^tix\,^^h(D(Dm.v& n 
10} m\^x&?,:itf}m'7-mTimizj:r)mm-^nx^^ 

-5. 

[0 14 2] mm(Dmtt.TEU^m\Z^^^ 

"^mmmxit {110} BF*gtc {111} miz^jt^r^ 
^^mf)mm-^nfz. u^td. { 1 1 1 } ffi«c*fjtv-r'5t& 

K»fffi(C {111} E*t^n^«?5:*&^^*g<&*&bTV^^, 

^^mf)^i^(Dmum^z1l^i^S'r^Mt. mmmz\mTm 
m<Dmm\zjiDm^j^x^^. 

[0 14 3] :i©R#. *ttiilA»±aiLfc*lli5SfiJOf^ 
x.-5S;^c^-^®^S,)|:4T«i'-^ ^tcfe { l 1 1 } Bfc 

m^Mzw-ff\z^^xi^^(DAmm-^ntz<Dxsb^. 

[0 144] $e>{C. «Safrll^©#ffi<i:H«7i<, 



im=&mw^m\zLxiktji^—-=><^^^tiLO)^^mTf)m 

<E>rw.mmzmi^Lx\^^^:itt)mmxtrzo zmta 
M(D^^m^xis\mx'$>-orz. 
[0 14 5] c(Dmt£i^^mm. (]Em\zimm^^(Dm 

it) «. ^ffija#t3*3V^TS75:5--r5®ig^lSi/5iMi*T 

i^^, j^w-rn«> ^mimzii\.^x^^^'?izmmi± 

[0 14 6] fj:t3. m2 0\Z. *(±seAe)ttU 7t 
XtLTtie*0#iigaaill^ (l^*3($^ii5M#U'>'Jn 
>JiS) {COViTfc«^i^[Hl»T*3J:?J^HR-TEMli^(3 

[0 14 7] *5!BJ#^tt, *S»BJCD¥»*^SM®JS 

mmmmmz^K^iti^m iz^^f-mfim-^i^S: < Mit^ 

[0 14 8] ^mmMxmmr^^m#-nm\t^^m^ 
iz^if^m^^-f}m!sbx&nx\,^^tzeb. ±ai»^fi^ 

mmz-Di^^xm^rzm^. ^#:®iig^^{c*fr^^s^ 

^,{C0$b<tt3%iitT) T^ofc. IP*., 

[0 14 9] ^fz. mm<D^mmm(Dj:m^z^<Jt-ox^m. 
i.tzmi^&im^m'i'immmxmmLrzf^m^m2 i 

(a) tCS^-r, ;:c*3, B12 1 (b) «Jtt^a)fci6{cS^ 
bfcSe*®:^ U -> U rj >M (i^S^l^ U -> U =1 >M<hlif « 

[0 1 5 0] gl2 1 (a) . (b) {C5^-r«Ti^lil»rA 

K a ® « IS MBf * IS fc iSH © « W EI JfT A iS' - 
[0151] gI21 (a) <D«^, (110) AWtcW 

{110} g2[BlUTl^^;ii:7)i?asgT€^c — 0 2 



(11) 



11-167373 



1 (b) (c^t-fie*c5igfi#u->u:3>M«:i-&> mm 
x#>y h\zitmmttm.w\m^M.^tir, a lo] m&. 

[0 15 2] Z.(Dmz. iigS*5#^*-r^¥«#»iKT 
$>^fii}^(b. {110} E[^tc#W«MI'J'i±**-r-5« 

[0 15 3] mmzmLrz:^mMm(Dyfm 

¥#<*:«]K{COI.iTMWL;tieil€#^¥9-55633 
|1|9-165216-^. |^9-212428^TfcUi^bTV^-5o 
[0 15 4] Sfc. ±ai<©«7Ji:*S«?^TftJfflt-^¥» 

[0 15 5] fi£*«^##?^IKT««gS!ia#*i+^'JT 

[0 15 6] [TFTO«^#tt{CMf-5«nM.3 
[0 15 7] *gi5£BJT*iJfflT^^{^##:^fli«^K6<){C 
^iig^tm^^cC-a:^ (IIMa<)(Ci^S*4^/^>*#fiL7ili) tz 
J6. ^n^S14H<i:-r«)TFT«mSgS->U 3>$rffiti 

75t|SfP L ;t T F T 6 (c5^Tfil?^£^- ^ 6 tiT 

[0 15 8] (1) TFT©7.-f-y^>if'l4tg (:t>/' 

STFTifctC60~100niV/decade (f^aM(C«60~85inV 
/decade ) i/h^V^o 

(2) TFTCDli!jf^igS«*&Si;tC^tt#Si*i^i»)fi 
(mfe) J^^' N^-v^;1/STFTT200 -eSOcmVVs 
(Rm^izmsO ~300cm2/Vs ) . P5^-\':?.;i/^TFT 

TlOO ~300cm2/Vs (f^SS<)fCttl50 ~200cm2/Vs ) t 

(3) TFT©|g»«)±®mS<i:nc^L^VMii«JE (V 
th) 75^. N^^^>;i^STFTT-0. 5~1. 5 V. P^^^ 
^l^STFTT-l. 5~0. 5 Vi/h^^i. 

[0 15 9] j^;i±©iii(c. mtbxmnrz7.-( -y^y^^^ 



[0 16 0] tSiii. CGS<&fl^^K-r^t'*fcoTtfraiL 
fc^g^BftSatAiW^aS (700-1 100 "C) T®T 

[0 16 1] 02 2 (a) tt, *frai<^iSffi{bXeST^ 

TEUWMXlhO. ^S*ul^ (MV^gP^iav^gP^i^tin 
> h7X hWlKc^HLT^n^) tc^EPT^Sn^J; 

[0 16 2] ^OJ;5?^t^HgtLTtt3Ei:LT->U:3> 

Xmx&^A^. tefe?^£i:®«^feS^„ 02 2 (a) 

{111} m^z^l■fft^xmm^^■r^mmxmilS.t)n 

•?-cD;ii:«. vi^-tl-*i/t>tt'MA^^Pi/0^*«)7 0° CD 
[0 16 3] 02 2 (b) (C^-rJ:5(C. 

m -t± ^ t s Tfis-r s ;i Ti^'T- # s o 

[0 16 4] fip-fe, *%B^©i###:^B®?Sa/'«^^;i^{C 

^^B^rzitmKm\zmf^^tM.r£^^o 

[0 16 5] :iOJ:^){C02 2 (a) t (b) 

MA^feS. 02 2 (b) ir^Ufcig^->Uii>075t0 2 
2 (a) tc^Lfciigai'U a>]Kd;0 feiS/iMC^V^Wm 
4$ 14 €: S^r a fi « c CD BilS (OH J: Hfr # V i « 
[0 16 6] JW±roc:<i:;^^e>. CGS=^i^mt^iZ&fz 

xi^:i^mmz-D\,^x'-^<Djiou=E^)v^%^x\'^^o 
[0 16 7] sT> 02 2 (a) \z^-ri^mx'\tm^m 

(3EibTWM^BS) {c«<!4<«7C^ (f^SWlc 
[0 16 8] Ld^D^t*^^. g$«K7C?g®y-yi5"J>i^y 

a±x^n^:^tx^m\zw^t^mt)m^^^n^tsi 

-Ni Jg'&tt^ns. ^(Dtzib. zyU:n>co^-ofz^^^ 

[0 16 9] ^m. ^\'^ms.x(D^r=.—jv\z<i:^x^ 



(12) 
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[0 17 0] sfc, :^^mm 'Ht^^ait^&.u±<DM& 
(7 0 0~iioo'C) Tinf^^aa^ff ^) :::<!: T^^BV- 

[0 17 1] ^:5LTf#^nyiisa->U3>]K (022 
(b) ) it. mtzii^^t^is^ti^rztci>-f(Dm^->u:i 
>K (02 2 (a) ttt^LT^mz}is^ifm<D^mm. 

^Xtf>^'!i^W (Electron Spin Resonance : ES 

1 X 1 0 l8<H/cm3 K;(T (f^SMfCttS X l 0 
/cm3 ^T) TS-So 
[0 17 2] £A±CDJ;5^£iSffi1«jfi*5ctD;4$«|S[*W-r-5 

> (Continuous Grain Silicon : CGS) i:Rf^T^i 

[0173] ^mmm 3 ) 

[0 17 4] :$.mmmT'it. mmmiT-m^tzmmm^^ 
[0 17 5] 011 ?:#Bi-rs, El 1 1 iz\t. :^mmm 

So Sfc, ii]^TFTtCj;-pTlf^Sn-5illi3gVhiJ;^ 
X[H]g&-^^cr)te(^ii)21Ielif& (cfl^fiK $ nTV> S. 
[0176] 1101 ttaiS. 1102 «Tlfeif6^^. 
110 3 *3j;tK 1 1 0 4 tty-r hM> 110 5 tt^r-f 
N*eiHiM. 1 1 0 6i3j;D:i 1 0 7«NMTFTOV- 

X • Ki/-r>fm 1 1 0 8 43j;a^'i 1 0 Qttfgji^TF 
«i£#)ti«c, 1 1 1 o\t^\^-)vmf^m.i$.. 1 1 1 i*5ct 

0^1 1 1 2«P^TFT®y— X • h'l/'r>M^, 1 1 
1 3*3J;?^-1 1 1 4 1 1 1 5«^ 

Ill Q^^Ul 1 1 7H5"-V^Ji/X 
h-v/l. 1 1 1 8«Hffl«ei^]K. 1119. 1 1 2 0*5 
^Ul 1 2 1 «V-X >WT3&-5o ;^C43. ^-v 

^-Jl'Xh>;//11 1 1 Q^^ZSl 1 1 7«. NS*-5Vitt 

[0 17 7] ^I^J^^jOTii^Sf*:®^^^, SIM01J2CD:^ 
ffi tc J; o T^iigSrk ^ nf# S o 
[0 17 8] 2|s:|^i!fS0'JCDi|^##:?S14ll«. l^-if 

[0 17 9] $fc. -ewteCDlffiKlcoi/iTtJ, Il]5g«aj2 

[0 18 0] (5IS6^J4) 

[0 18 1] *iij5s*?ijT«. mmmix'T&^tzmmm^ 



[0182] El 1 2 <£#H,gt- -5. 1201 vmm.. 1 2 

0 2 ttTtfi*fiii^SM. 1 2 0 3 ii^XSl 20 A fiy-r htt 

1 2 0 5 ti^-f 1 2 0 e 207 

ttit^:S#;S1±B. 1 2 0 8*3j;r/l 2 0 9ttn+ 1 
2 1 0*5cfcD^l 2 1 1 «p+ 1212, 1213*5 
J;LN'l 2 1 4«y-X • KK>«®, 12 15tt5^^ 

[0 18 3] *M«aj2®:^ 
ffi [C ct o T^iSSift $ tin S „ 

[0 18 4] sfe, i^mmm(D^mw~^^m\t. u-if 
[0 18 5] sfc, ^(Dm(Dmm.\z'D\^^x\t. mm.m2 

[0186] (IIMt^J 5 ) 

[0 18 7] *|lig^JT«. X-f -y^^lHlg&WM^M;^!!] 

^m^(D-m\z'o\,^xm.mr^. i^mM.¥\x\t.. r^^ 
^ h u ^xsii^##:S5^e«®±fflgi5«^D -y^m 

[0188] 015 <£#M-r-5<. in 1 5 *SIS6^J 
(DT^T^ :/v h U i'XS*##:S*g«C0±Sg|5®:/ 

xft^^««ii]ss75^, ia^v^'J^'xlE]i^s<&^*^T± 

^•7 h ij ^ xm^^mfvXtE.:^\zm^^ ?.nTl^-5d 

y - X m^^ffi!iiK«iHig& icu ji/ -> 7 iHi gs*t« I > n 

X\^>i>^iLmi)^h^o ^tz. D/A'S^HESfcMLT 
ttc^i-fiJL.. fgi43ctaC|g2 0D/'ASJfeIllliS{;:J;o 

;i<ht)T^s. ^fc, v^)ii^y^\s[mt-j&m\zm\:>x 

[0 18 9] ^mmmcDr^'T-^zr-^h'iifT.mm^^ 
s^gffltt. y-xm^ifS#JK«)|5]gSA 15 0 1, y-x 

m-^«l«il)lH!gSA 1 5 0 2. y-r hfi^^ffiiJ^idlHlES 

A 1 5 1 2. y-xm^^affiijig»)iHi8SA 15 15. mm 

x'i-Ui'XlilSSl 5 16. *5j:t>'5^v^;l/t'7^;t5^— 

^mm^i 5 1 o^*LTi^€>. 
[0 19 0] y-xm-^SSWiftnisSA 1 5 0 i«. -> 

y I- \^i^7.9m^ 1 5 0 2. /N'-y y TOSS 1 5 0 2. ^ 
y^m^ (1) 1 5 0 4. ^y^m^ (2) 1 5 0 5. 
•fe 1/^:57 (X-r-y^^) iHigS (1) 1 5 0 8. L-^;l/->y 
:5'lElgS 1 5 0 7. D/A^^(lg& 1 5 0 8. -tU^^ 

(.x-(y^) lugs (2) 1 5 09^m^xi^^o y-x 
mnmmmwiisi^A i o i«. ^scsgwy-xm^i^ 



(13) 
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[0191] y-Xft-^^ffliJBiblHlg&A 1501 (DWli^ 
5:iKBJf?)o ->7hU'>'X^'lH|g&l 5 0 ItCtt. X^- 

y^mmzm-z^^^-f s.y'ifm^^j'^yyrm^i so 

[0 19 2] zyy hUi^X^^^^l 5 0 2t^iE>C0^-i S. 
>ifmmt. A>>7rle]gSl 5 0 3(CJ;^TA'-;/ 7 

n^o ->:7 hi^vXiJ'iHissi 5 0 2*ie.H^vhUi'x 

HJg&l 5 1 8 (cS^igS$nTl>-5V-xm-^^*T(C«, 

>^mn(D" m<0" ^P3<fzisb\z, :i(D;'<yyr^^i 

0 3d?l9:tt?.tlTVi-5). 

[0 19 3] A<y7rlil^ 1 5 0 3 (cJ; oTA'-:/ 7 y $ 
nrc^-f 5>^«^«. ^ -y 5^111 S& (1) 1 5 0 4t:#^ 
^^$n^. 7-v^lHlS& (1) 1 5 0 4tt. 2^-yh0^ 

-iS'$ra5 7->g^iHisss:9 6 o^l-B^T^i-^>c 

SS (1) 1 5 0 4«> tfiiaiS'<5>;/«^;5^A;»3Sn^ 

[0 19 4] y-y^m^ ( 1 ) 1 5 0 4 0ifeT®^>y5^ 

STcDPtffitt, l^-1'>ffiF4 (horizontal scanning pe 
riod) i:ll?«n-5. fl^C^^-S. ^■y5^lH]g& (1) 150 

^' k'x ^5="- ^ ® « ^ J^i^75^*«l7r -5 S T®B^ W 
[0195] y y'^m^ ( 1 ) 1 5 0 4 IZSaT^y'-y^ 

( 1 ) 1 5 0 4 lzm^i2^^tirzy'i^i$')l\iy=-ty'-iS' 
tt. i^y' M/vX^-IllgSl 5 0 20t!)f^^'-f S >i/{C-& 
t)-y:T, ^•y^mSS (2) 1 5 0 5fCjgii^$nTI/i§^ 

^^/IJUXi^lC ^ y "f-IVX^T. i^mmdm \Z y y g^HlgS 

(2) 1 5 0 5(c— ^tCjiitB$tl> «^jA^n-5o 

[0 19 6] 5=>'^;H::'x:tx-^^^->'^lfl)S& (2) 

1 5 0 5(::jlili5L*l^fc7-;/f'Ie]ifS (1) 1 5 0 4(C 

hUvX^'IilS&l 5 0 2*^^®^'-r 5>^yffi# 

:icDJ;e)^i:^>:/5^[5ig§ (i) ii^UyyJ-M^ (2) © 

mM.m\t.m\zws.^z.t.\tu\^. 

[0 19 7] C:cD2)IlS® 1 ^-f >WK4'tC«. 2|liS 
(7)1 ^-r>MKOM^i6{C-&:b1±T^-y5"lE|g& (2) iCit 
ai^tlfc7^v5')L't*5^:tx-^'75^> ^V^^m^ (1) 



[0 1 9 8] -trl/i7^|lIgS (1) 1 5 0 6TaS?$n 
fe. ^ goings 2 e-y V<J:>'TV^)\^\iy'-^'f—'^1f- 
l/^Jl/->7^ 1 5 0 7 (C-WIS^n-g), l^'^Jl'v'^^ 1 5 
"O 7(Cj;oTx>'i5';l't*x:tx-^©ttffil/'<;i/«±tf 
e,n. D/A^i^lUgSl 5 0 8tr#^S^$tl^o D/A^ 
^[ll!^1 5 0 8tt. 2 t*iy N«xv^;l't'5^:t7^-^^ 

(2) 1 5 0 9{Cj:oTaiR^n«.y-7>#^^{Cjfi;^ 

[0 19 9] y-f hm^^ffillKWIil^A 15 12 \Z^\^ 
T«. -^^ hUvX^ 1 5 1 3*^e>®^-f = >i^m^:^^ 

A'-y7riHissi 5 1 4t'#t^i&^n, n]^<t^f-i vm^ 
m iitwm \z'm^t\.^. y-f vm^m\z\-t. i ^-r 

-r >^i-^T©jiI«TFTi5r|slB#(rON(CL/i<T«Aie. 
fi.\-^(DX. ny -7 7m^\ 5 1 4{cttaS!!^*(D::*:*;a: 

[0 2 0 0] z.(r>^r)\z. f^vm^m.%i^vvv'J7s 
^ (pgii«ffi) *^ia^TFT{c«iSi&$n. m^'j^^-fm. 

[0 2 0 1] 15 1 1 tty-Xft^«S#JIKtblilS&BTi& 
0, «^tty-xm^^#Jlgft[Hlg&A 1 5 0 1 tlBIDT 

v-7.m^w^mwMm^'Q i 5 i in. p^sb 
[0 2 0 2] \ %\%\t.f^ vm^m.'smMm^^xtb 

0, h«-^i^ffiffli[)lH]gSA 15 12 tlllD^figSrt 

*Iii^-7hUi^x[H]gsi 5 1 6 ©is^sffitctSiit. 

[0 2 0 3] 1 5 1 0tt5='>'^>ll/t'5^;tx-5'^S"J[H]l^ 
xvi5';Hfx:t^-i5'^fiJlllE& 1 5 1 0 «. 

5j-fijt-^cii(cd;o, mm^<Dmmz'i!t^fm^(r>n 

[0 2 04] TiiJT^v^^l^k'x^T^-^^fiJlElg&^&iii^ 

-^v^)fp7.w^^{'^<r>wMm^t.n\^mwL^L\z-vmiSi. 

t^Z.t.\t.. *ttJilAtcJ;^#g^l±iST*^#ES¥9- 

3 5 6 2 3 s-^fcBi^^tiTi^i^o mwm^^m\z\%. 
yy^)\'\±'T-:^'T-^'i}wm^<Dm'f^(Dm^Aif'nm\zfi. 

<Dmf\F^mm'r^±x'^^iz-^tirz'^\ 



(14) 
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[0 2 0 5] iii^-7hUi7 7,[eIiS&l 1 6 #19 2 0 

[0 2 0 6] ±mi'rzmif^^^m(D^rz»miom-r^ 

<i:{lJ:oT liaffl (17U-A) d^JB^^n^o 

[0 2 0 7] :$-mmm(D-\iUi/^^^ (1) 1 

5 0 6i5J;0:-lrU;^5'|51gS (2) 1 5 0 9 
{cRjfPfC-pV^TSiHJ-r^o •fel/i7i$7|p]gS<Z)a*|il;fett, 

(1) *5J;D:-lrU^iS'[ilSS (2) ^^^fflVi^tiTi/^^o J; 
oT, y-X«^«S«l!jlElS& (A) 2 4 0<li« 
-trUi7i$7|lj{S (1) 43J;tX2 4 Ofli©-tUi7^lpIg§ 

(2) 75^ffliie)nT*5 0, y-xfi^^#JlB®)[iiii& 

(B) 2 4 O^O-feUi'^lHl^ (1) iDj;?/2 4 

OflacD-fel/i?^[Hl8& (2) ^^ffll/i^nT^i-S. 

[0 2 0 8] 016 ?r#Bg-r^o 0 1 6 izit. m.m<Dm 
'S.±. ^j-7.mnmmmmm^ (a) (Dmh&(n±u^ 
^mm (1) o^^t^snxv^^. Hf^^y-xft^is 

#JigftlH]SStC«, ;iO-fel/i7^|ilSS:^t2 4 OilfflV^^tl 

[0 2 0 9] :^mmm<^-tu^^m^ (d 

0 1 6 lr^$n^J;5{C. 8fli«3A:^NANDIlS& 

WbTl>^, :^mmm<D±\^^^m^ (1) 1 5 0 6(C 
It, yy^m^ (2) I 5 0 5t^ii<Dmm^AiT$n, 
yy^m¥& (2) 1 5 0 5*'>e.®m^i^L 0, 0, L 
0. 1> L 1. 0, L 1, 1 L 1 9 1 9, 

0. L1919. 1®5*.. m^BL 0, 0. L 0, 

1. L 1, 0, L 1, 1 . L 2. 0. L 2, 1, L 3, 
0. L3, 1*^0 1 6{CS^$n^-tr^^^'lHlS& (1) 
SM^tlTV^^. La, bi:t.i5fH««. &*^^a#S 
<73 y - X ft^^ $ xv' ^ t: 5^5^-5^- iS' © b 
t*-y hBcOft^75t#^i^$n-5;it&ici*-r^, ifc. -fe 
l/i7:$'lE]g& (1) {Ctt. fS^S^S S l*3<fct;S S 2*^^ 

^-r ^y'^imA^xfi^n^. hi-^^ib]^ (D ^^e. 

<7)M^«> U^Jlzyy-S' 1 5 0 7 (cA:;'3$n, ^-cof^D 
/A^^HifS 1 5 0 8 izAir^n^. 
[0 2 10] zcx\ mi Tk^wct^o mi 7\z\t. 

-irWi/i57[5ig§ (2) Ti^^^nri^^. 01 7{ctt. IttBj 

WM5t±, ftfcfe(D-fe^i7:^[illi& (2) *^^$tXTl^ 

iii^®y-7,m-^i^tMii!)iHissic«. ^(DMi^^^ 

lHlSSd^*2 4 0<@^Vie)nTVi^. 

[0 2 11] *j^M^jO-feUi/5'|51l^ (2) 017 
{C5^$n-5J;3{'. 3<lCDP5'r^-;l'^TFT<h3fi(D 

(2) D/A^l^lH]g&l 5 0 8fCj;oTT:^ni/ 



[0 2 1 2] 01 8{C«. -trl/i'^IilgS (1) 15 06 
*3J:0^-feUi':S'lElg& (2) 1 5 0 9tCA:'3$n-5)2 t*-;/ 

ffl (horizontal scanning period) ©ISJ&Bttc:, vyf- 
digs (2) tr-^^^n-Sm^Tab-S)., bit - 0*3J;aC 
bit- ltt> yy^m^ (2) /i^^.m^'jSn^xx^ 

)mmm^(D o t* h a . 1 1* h g ©5^-^$' ^^n^* 
n^-r, ;^j:*3> 0 1 6 tcs^$n^-t i/^^'ii] 

(1) (2) t^<^<Dmn 

mLo. ii3j;y:Lo, o{c«^n-€n. ai43J;z^a 
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